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PILE FOUNDATION AND PILE
FOUNDATION INSTALLATION METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage of International Appli-
cation No.: PCT/JP2013/069440, which was filed on Jul. 17,

2013, and which claims priority to JP 2012-161192 which
was filed on Jul. 20, 2012, and which are both herein
incorporated by reference.

TECHNICAL FIELD

The present mvention relates to a pile foundation for
placing a structural object, and particularly, to a pile foun-
dation and a pile foundation installation method suitable for
a soit ground.

BACKGROUND ART

Conventionally, a structural object, such as a solar panel
and a house, 1s placed on a foundation installed on the
ground surface 1n order to be always level with the ground.
However, the structural object or the like and the foundation
may be sedimented or tilted due to their weights when the
ground for installing the structural object or the like 1s a soft
ground, such as a wetland and a peatland.

Consequently, proposed 1s an invention related to a pile
foundation that prevents sedimentation or tilt of a structural
object or a foundation on a soit ground by fixing the
foundation to the ground surface by drniving a plurality of
driving piles.

For example, the specification of U.S. Pat. No. 5,039,256
proposes a pile foundation including a cylindrical body filled
with concrete or cement and including a plurality of driving
piles penetrating through the cylindrical body (Patent Lit-
erature 1). According to Patent Literature 1, the pile foun-
dation can be carried and reused as a foundation of another

structural object after removal of the structural object or the
like.

CITATION LIST
Patent Literature

Patent Literature 1: U.S. Pat. No. 5,039,256

SUMMARY OF INVENTION

Technical Problem

However, concrete 1s used as a material of the pile
foundation 1n the invention described 1n Patent Literature 1.
Therefore, 1n a cold region where the ambient temperature
becomes below 0 degrees Celsius, the moisture contained in
the concrete may be frozen, and the moisture may expand.
The concrete may be cracked or ruptured, and this so-called
frost damage may occur. Furthermore, the weight of con-
crete 1s large, and the transportation cost 1s high. The
transportation work and the construction work become
heavy labor and burdensome. Furthermore, much time 1s
required from {filling to solidification of concrete, and the
manufacturing efliciency 1s low. The pile foundation 1s not
suitable for mass production, and it 1s dithicult to reduce the
manufacturing cost. Therefore, an improvement 1s highly
demanded.
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On the other hand, when a light, inexpensive steel mate-
rial or the like 1s used to manufacture the pile foundation
without using the concrete material, the thermal conductiv-
ity 1s high, and the ambient temperature 1s easily transmaitted
to the ground through the steel material. Therefore, for
example, when the ambient temperature 1s below 0° C.
degrees, the cold air 1s transmitted to the ground. The
moisture 1n the ground 1s frozen, and 1ce layers are formed,
causing the soil to rise. This so-called frost heaving phe-
nomenon occurs. The frost heaving phenomenon causes a
problem of pushing up or tilting the pile foundation, thereby
tilting and damaging a structural object placed on the pile
foundation.

The present mvention has been made to solve the prob-
lems and the like, and an object of the present invention 1s
to provide a pile foundation and a pile foundation installa-
tion method that can facilitate and reduce the cost of
manufacturing and transportation of structural members as
well as construction work at the site, thereby enabling mass
production and various cost reductions and enabling to
cllectively take countermeasures for frost damage and frost
heaving.

Solution to Problem

The present mvention provides a pile foundation sup-
ported on a ground surface by a plurality of driving piles, for
placing a structural object on top, the pile foundation 1nclud-
ing a pile foundation body including: a lower plate disposed
on a bottom side; an upper plate disposed on a top side; and
a support post that supports the lower plate and the upper
plate substantially parallel at a predetermined interval,
wherein the lower plate and the upper plate are provided
with a plurality of pile holes through which the driving piles
penetrate downward 1n a substantially radial pattern.

In an aspect of the present invention, the pile foundation
body may include a thermally insulated pyramid-shaped
frost heaving prevention pyramid on a bottom surface of the
lower plate, an apex of the frost heaving prevention pyramid
facing downward.

In an aspect of the present invention, the frost heaving
prevention pyramid may be formed 1n a polygonal pyramid
shape, and the pile hole may be formed on each side surface
of the frost heaving prevention pyramid.

In an aspect of the present invention, the pile foundation
body may include a sedimentation suppression plate formed
with a greater dimension to the outside than the lower plate,
the sedimentation suppression plate provided on the lower
plate.

In an aspect of the present invention, a plurality of the
support posts of the pile foundation body may support outer
edges between the upper plate and the lower plate.

In an aspect of the present invention, the support post of
the pile foundation body may be formed in a rectangular
solid shape and disposed at a center, and four angle steels of
a same type may be used for each of the lower plate and the
upper plate to surround and fix four upper side surfaces and
four lower side surfaces of the rectangular-solid support post
to form a substantially rectangular frame shape.

The present invention provides a pile foundation instal-
lation construction method of inserting the plurality of
driving piles into the pile holes from the upper plate to the
lower plate 1n the pile foundation body to drive the plurality
of driving piles 1to a ground 1n a substantially radial pattern

to install the pile foundation.

Advantageous Effects of Invention

According to the present invention, the manufacturing
and transportation of a structural member as well as con-
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struction work at the site can be facilitated and inexpensive,
thereby enabling mass production and various cost reduc-
tions and enabling to eflectively take countermeasures for
frost damage and frost heaving.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a perspective view showing a first embodiment
ol a pile foundation according to the present invention.

FIG. 2 1s an enlarged perspective view showing a pile 10
foundation body according to the present first embodiment.

FIG. 3 1s an enlarged perspective view showing a frost
heaving prevention pyramid according to the present first
embodiment.

FIG. 4 1s a side view showing a state in which the pile 15
foundation of the present first embodiment 1s mstalled on the
ground.

FIG. 5 1s a perspective view showing a second embodi-
ment of the pile foundation according to the present inven-
tion. 20

FIG. 6 1s an enlarged perspective view showing a pile
foundation body according to the present second embodi-
ment.

FIG. 7 1s an assembly diagram showing a pile foundation
body according to the present second embodiment. 25

DESCRIPTION OF EMBODIMENTS

Hereinatter, a first embodiment of a pile foundation and a
pile foundation installation construction method according 30
to the present invention will be described with reference to
the drawings. As shown 1n FIGS. 1 to 4, a pile foundation 1a
according to the present first embodiment mainly includes:

a pile foundation body 2qa installed on a ground surface F;
and a plurality of driving piles 3 driven into the ground to 35
support the pile foundation body 2a. Heremnatfter, each
component will be described in detail.

The pile foundation body 2a i1s supported on the ground
surface F, such as a soft ground, to enable placing a
structural object O on top. As shown 1n FIGS. 1 to 4, the pile 40
foundation body 2a of the present first embodiment
includes: a lower plate 21a disposed on the bottom side; an
upper plate 22a disposed on the top side; a plurality of
support posts 23a that support the lower plate 21aq and the
upper plate 22a substantially parallel at a predetermined 45
interval; a frost heaving prevention pyramid 4 arranged on
the bottom surface of the lower plate 21q; and a sedimen-
tation suppression plate 5 formed to be larger than the lower
plate 21a.

The lower plate 21a 1s disposed on the bottom side of the 50
pile foundation body 2a and formed in a rectangular shape.

In the present first embodiment, the lower plate 21a 1s
tformed by a substantially square-shaped plate material. The
lower plate 21a includes a plurality of pile holes 24 formed

in an elliptical shape 1n order to 1nsert the plurality of driving 55
piles 3 1n a substantially radial pattern.

The upper plate 22a 1s disposed on the top side of the pile
foundation body 2a, substantially parallel to the lower plate
21a, and 1s formed 1n a rectangular shape. In the present first
embodiment, the upper plate 22q 1s formed by a substan- 60
tially square-shaped plate material just like the lower plate
21a. A plurality of pile holes 24 are formed 1n an elliptical
shape on the upper plate 22a 1n order to insert the plurality
of drniving piles 3 1n a substantially radial pattern. The
positions of the pile holes 24 of the lower plate 21a and the 65
pile holes 24 of the upper plate 22a 1n the vertical direction
are shifted to adjust the driving angles of the driving piles 3,

4

and the driving piles 3 penetrate 1n a radial pattern. Common
components can be used for the lower plate 21a and the
upper plate 22a, and the production cost can be reduced by
reducing the types of components constituting the pile
foundation body 2a. In the present first embodiment, bolts
for fixing the structural object O placed at the upper center
position of the upper plate 22a are attached.

The shape of the lower plate 21a and the upper plate 22a
1s not limited to the rectangular shape, and one of a trian-
gular shape, a polygonal shape with five or more sides, a
circular shape, and the like may be appropriately selected.
The material used for the lower plate 21a and the upper plate
22a 1s not particularly limited, and it 1s desirable to appro-
priately select a material, such as a hot-dip galvanized steel
matenal, a stainless steel matenial, and a reinforced plastic
matenal, with ngidity for supporting the structural object O
and with approprniate corrosion resistance to oxidization,
ultraviolet rays, and the like, because the matenial 1s to be
exposed to the outside for a long time.

The support posts 23a support the lower plate 21a and the
upper plate 22a substantially parallel at a predetermined
interval. As shown 1n FIGS. 1 and 2, the support posts 23a
according to the present first embodiment are four substan-
tially columnar bars fixed by bolts at four corers of each of
the lower plate 21a and the upper plate 224, the four corners
being outer edges of the lower plate 21a and the upper plate
22a.

The shape of the support posts 23a 1s not limited to the
substantially columnar shape, and one of a cylindrical shape,
a prismatic shape, a square-tube shape, and the like 1s
approprately selected. Like the lower plate 21a and the like,
the material used for the support posts 23a 1s appropriately
selected from materials with rigidity and corrosion resis-
tance, such as a hot-dip galvanized steel maternial and a
stainless steel material.

Next, the frost heaving prevention pyramid 4 will be
described. The frost heaving prevention pyramid 4 1s made
of a thermally 1nsulated material and 1s arranged between the
ground surface F and the lower plate 21a as shown 1n FIGS.
3 and 4 to prevent cold air transmitted from the outside from
being transmitted to the ground surface F and to the ground
through the lower plate 21a. Examples of the thermally
insulated material include, but not limited to, chemical
synthetic resin, such as plastic and synthetic rubber, natural
rubber, ceramics, and FRP. Although the shape of the frost
heaving prevention pyramid 4 1s not particularly limited, the
shape 1s a pyramid shape 1n the present first embodiment.
The frost heaving prevention pyramid 4 1s arranged on the
bottom surface of the lower plate, with the apex facing
downward. This 1s intended to install and insert the apex of
the frost heaving prevention pyramid 4 into the ground
surface F as shown 1 FIG. 4 to increase the installation
surface with respect to the ground surface F for stable
installation, even 1if there 1s some roughness on the ground
surface F. Therefore, there 1s an advantage that leveling of
the 1nstallation location 1s not required.

The frost heaving prevention pyramid 4 according to the
present first embodiment 1s formed into a substantially
quadrangular pyramid by a plastic material as shown 1n
FIGS. 3 and 4 and 1s fixed to the bottom surface of the lower
plate 21a by bonding, bolting, or the like through a sedi-
mentation suppression plate 5 described later. Fach side
surface of the frost heaving prevention pyramid 4 includes
four pile holes 24 to communicate with the pile holes 24
arranged on the lower plate 21a to 1nsert the driving piles 3.

The shape of the frost heaving prevention pyramid 4 1s not
limited to the substantially quadrangular pyramid, and the
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shape may be, for example, a triangular pyramid shape, a
polygonal pyramid shape with five or more sides, or a conic
shape. Although the frost heaving prevention pyramid 4
according to the present first embodiment 1s formed sepa-
rately from the lower plate 214, the frost heaving prevention
pyramid 4 may be formed integrally with the lower plate

21a.

The sedimentation suppression plate 5 1s a plate material
largely widened outside with respect to the lower plate 21a
and 1s arranged on the lower plate 21q, thereby increasing
the installation area with respect to the ground surface F to
function as a floating body and increasing the effect of
suppressing the sedimentation of the pile foundation 1a.
Although the sedimentation suppression eflect increases
with an increase 1n the size of the sedimentation suppression
plate 5, the level of the strength of the ground, the strength
of the sedimentation suppression plate 5, the cost, and the
like are taken into account to determine the size. The
sedimentation suppression plate 5 according to the present
first embodiment 1s placed between the lower plate 21a and
the frost heaving prevention pyramid 4 as shown 1n FIG. 4.

Although the sedimentation suppression plate 5 according
to the present first embodiment 1s formed separately from
the lower plate 21a or the frost heaving prevention pyramid
4, the arrangement 1s not limited to this. The sedimentation
suppression plate 5 may be formed integrally with one or
both of the lower plate 21a and the frost heaving prevention
pyramid 4.

Next, the driving piles 3 will be described. The driving
piles 3 have a columnar shape, a cylindrical shape, a
prismatic shape, a square-tube shape, or the like and are
made of elongated bars with a predetermined length. The
driving piles 3 are 1nserted to the pile holes 24 arranged on
the pile foundation body 2a and driven into the ground to
support the pile foundation body 2a on the ground surface F.
The plurality of driving piles 3 according to the present first
embodiment 1include four driving piles 3 as shown in FIGS.
1 and 2.

The shape, the length, the number, and the like of the
driving piles 3 are not limited to the four cylinders illustrated
in the present first embodiment, but are appropriately
selected according to the shape and the size of the pile
foundation body 2a, the shape and the weight of the struc-
tural object O to be mounted, the softness level and the
strength of the ground for installation, and the like.

Next, action of each component 1n the pile foundation 1a
of the present first embodiment will be described along with
the pile foundation installation method according to the
present first embodiment.

First, although the pile foundation body 2a according to
the present first embodiment may be assembled 1n a factory,
the pile foundation body 2a can be easily assembled by bolts
and nuts. Therefore, the constituent members can be trans-
ported to a pile foundation construction site and assembled
at the site. The transportation space of the constituent
members 1s small, and the constituent members can be easily
managed. Therefore, the manufacturing cost, the transpor-
tation cost, and the management cost can be reduced.

Next, the assembled pile foundation body 2a 1s placed on
the ground surface F, with the frost heaving prevention
pyramid 4 facing downward as shown in FI1G. 4. In this case,
the apex of the frost heaving prevention pyramid 4 can be
installed and iserted into the ground surface F to increase
the installation area with respect to the ground surface F for
stable installation, even if there 1s some roughness on the
ground surface F. Therefore, leveling of the ground surface
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F to form a plane surface 1s not required, and this reduces the
construction term and the cost.

Next, the driving piles 3 are inserted 1nto the pile holes 24
from the upper plate 22a to the lower plate 21a and to the
frost heaving prevention pyramid 4, and the driving piles 3
are driven into the ground in a substantially radial pattern.
Although it 1s desirable to drive the driving piles 3 into the
hard ground below the soft ground 1if the ground 1s a soft
ground, the sedimentation suppression plate 5 suppresses
sedimentation and tilt of the pile foundation 1a even if the
driving piles 3 cannot be driven into the ground with
suflicient strength. Specifically, the sedimentation suppres-
sion plate 5 resists the sedimentation because the installation
arca with respect to the ground surface F and the under-
ground 1s wide, and large buoyance 1s generated 1n a soft
ground close to liquid. Therefore, the resistance to the
sedimentation and the buoyance of the sedimentation sup-
pression plate 5 can suppress the sedimentation of the entire
pile foundation 1a and the structural object O placed on the
pile foundation 1a.

The sedimentation suppression and the buoyance of the
sedimentation suppression plate 5 can be appropnately
adjusted by changing the size of the sedimentation suppres-
s1on plate 5. Therefore, when the load on the plurality of pile
foundations 1a varies due to the weight balance according to
the parts supporting the structural object O or due to wind
pressure on the structural object or when the softness level
of the ground varies due to the installation location, the size
of the sedimentation suppression plate 53 can be appropri-
ately adjusted to control the amount of sedimentation and
the sedimentation speed to suppress the tilt of the mounted
structural object O.

Since the frost heaving prevention pyramid 4 1s made of
a thermally 1insulated material, the heat of the air 1s not easily
transmitted to the soil, and the effect of frost heaving in a
winter term 1 a cold region, such as Hokkaido, can be
suppressed.

Since the pile foundation body 2a according to the present
first embodiment 1s formed by a material with corrosion
resistance, adverse eflects caused by frost damage or rust
can be prevented.

Furthermore, after the installation of the pile foundation
1a of the present first embodiment, the driving piles 3 can be
pulled out from the ground to move or reuse the pile
foundation body 2a. The pile holes 24 1n the frost heaving
prevention pyramid 4 are formed so that the driving piles 3
penetrate through the side surfaces. Therefore, when the
driving piles 3 are pulled out, the dniving piles 3 can be
casily pulled out without being caught on the side surfaces
of the frost heaving prevention pyramid 4.

The following eflects can be obtained according to the
pile foundation 1la and the pile foundation installation
method of the present first embodiment.

1. The number of components 1s small, and an expensive
mold 1s not necessary. Therefore, manufacturing 1s easy, and
the manufacturing cost can be reduced.

2. The pile foundation body 2a can be assembled at the
installation site. Therefore, the transportation space can be
small, and the transportation cost and the installation cost
can be reduced.

3. Problems of frost damage and frost heaving when the pile
foundation 1q 1s installed 1n a cold region can be suppressed,
and long-term stable use 1s possible.

4. The pile foundation 1a can be easily installed on a soft
ground or on a land without leveling of ground, and the
structural object O, such as a solar power system, can be
installed.
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5. Sedimentation caused by the weight of the structural
object O can be effectively suppressed.

6. Work of pulling out the driving piles 3 after the installa-
tion 1s easy, and the pile foundation la can be easily
exchanged or reused.

Next, a second embodiment of the pile foundation accord-
ing to the present invention will be described with reference
to the drawings. In a pile foundation 15 of the present second
embodiment, the same or corresponding components as
those of the first embodiment are designated with the same
reference signs, and the description will not be described
again.

As shown 1 FIGS. 5 to 7, the pile foundation 15 of the
present second embodiment includes: a pile foundation body
2b6 1nstalled on the ground surface F; and the plurality of
driving piles 3 driven into the ground to support the pile
foundation body 2b. The pile foundation body 26 according
to the present second embodiment includes: a lower plate
215 disposed on the bottom side; an upper plate 225 dis-
posed on the top side; a support post 235 disposed at the
center to support the lower plate 215 and the upper plate 2256
substantially parallel at a predetermined interval; and the
frost heaving prevention pyramid 4 arranged on the bottom
surface of the lower plate 215.

As shown 1n FIGS. 5 to 7, the support post 235 1s formed
in a rectangular-solid shape and disposed substantially at the
center of the pile foundation body 2b. The support post 235
according to the present second embodiment 1s formed by a
square tube to reduce the weight and to increase the rigidity.
Hot-dip galvanization, stainless processing, or the like 1s

applied to the support post 235 to increase the corrosion
resistance.

When the strength of the rectangular-solid support post
235 1s msullicient, the support post 236 may be reinforced
by diagonal plate materials or bars in the square tube, or the
support post 236 may be formed by a prism, although not
shown.

Next, the lower plate 215 and the upper plate 2256 accord-
ing to the present second embodiment are formed by com-
bining four angle steels 25 of the same type 1n a frame shape.
More specifically, the angle steels 25 are disposed 1n a
substantially rectangular frame shape to surround four upper
side surfaces and four lower side surtaces of the rectangular-
solid support post 235 and are fixed by bolts, nuts, or the like
as shown in FIG. 7.

Each of the angle steels 25 1s provided with one pile hole
24 for iserting one driving pile 3. Four angle steels 235
constituting the lower plate 215 and four angle steels 23
constituting the upper plate 225 are arranged to be vertically
symmetrical as shown in FIGS. 5 to 7. The pile holes 24 of
the lower plate 215 and the upper plate 225 are shifted in the
vertical direction, and the driving piles 3 penetrate 1n a
substantially radial pattern.

A placing plate 26 provided with a plurality of bolts are
fixed on top of the upper plate 225 according to the present
second embodiment, and the structural object O 1s connected
on top of the pile foundation body 2b.

According to the pile foundation 15 of the present second
embodiment, the following eflects can be obtained 1n addi-
tion to the eflects of the pile foundation 1a of the first
embodiment. The lower plate 215 and the upper plate 2256
can be easily formed by combining the angle steels 25 of the
same type. The support post 235 according to the present
second embodiment 1s disposed at the center of the pile
foundation body 2b, and the support post 235 can be thick,
which 1s advantageous in increasing the strength. Further-

10

15

20

25

30

35

40

45

50

55

60

65

8

more, the types of components are reduced, and the assem-
bly 1s easy. Therefore, the manufacturing cost can be
reduced.

The pile foundation according to the prevent invention 1s
not limited to the embodiments, and changes can be appro-
priately made.

For example, although not shown, the length of the
support posts can be adjustable to allow adjusting the tilt
angles of the driving piles 3.

REFERENCE SIGNS LIST

1a, 15 pile foundations

2a, 2b pile foundation bodies

3 drniving pile

4 frost heaving prevention pyramid
5 sedimentation suppression plate
21a, 216 lower plates

22a, 22b upper plates

23a, 23b support posts

24 pile hole

25 angle steel

26 placing plate

O structural object

F ground surface

The mvention claimed 1s:

1. A pile foundation supported on a ground surface for
placing a structural object on top, the pile foundation com-
prising;:

a plurality of driving piles: and

a pile foundation body supported on the ground surface by

the plurality of driving piles, the pile foundation body

comprising:

a lower plate disposed on a bottom side;

an upper plate formed 1n a same shape as the lower
plate and disposed on a top side of the lower plate to
be vertically symmetrical; and

a support post that supports the lower plate and the
upper plate substantially parallel at a predetermined
interval, wherein

the support post of the pile foundation body 1s configured

with a plurality of support bars that perpendicularly
extend from the lower plate to the upper plate in order
to maintain the predetermined interval,

the lower plate and the upper plate comprise a plurality of

pile holes through which the driving piles penetrate
downward 1n a substantially radial pattern, the plurality
of pile holes formed in a same shape at vertically
symmetrical positions of the lower plate and the upper
plate.

2. The pile foundation according to claim 1, wherein

the pile foundation body further comprises a sedimenta-

tion suppression plate formed with a greater dimension
to the outside than the lower plate, the sedimentation
suppression plate provided on the lower plate.

3. The pile foundation according to claim 2, wherein

the support bars support outer edges between the upper

plate and the lower plate.

4. The pile foundation according to claim 1, wherein

the support bars are arranged along outer edges of the

upper plate and the lower plate.

5. The pile foundation according to claim 1, wherein

all of the support bars are 1n a columnar shape.

6. A pile foundation installation construction method,
comprising;

placing the pile foundation body of claim 1 on the ground

surface,
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inserting the plurality of driving piles of claim 1 into the
pile holes of the pile foundation body from the upper
plate to the lower plate 1n the pile foundation body to
drive the plurality of driving piles into a ground 1n a
substantially radial pattern to install the pile founda-
tion.

7. A pile foundation supported on a ground surface by a

plurality of driving piles, for placing a structural object on
top, the pile foundation comprising

a pile foundation body comprising:
a lower plate disposed on a bottom side;
an upper plate disposed on a top side; and
a support post that supports the lower plate and the

upper plate substantially parallel at a predetermined
interval, wherein

the lower plate and the upper plate are provided with a
plurality of pile holes through which the driving piles
penetrate downward 1n a substantially radial pattern,
and

the pile foundation body comprises a thermally insulated
pyramid-shaped frost heaving prevention pyramid on a
bottom surface of the lower plate, an apex of the frost
heaving prevention pyramid facing downward.

8. The pile foundation according to claim 7, wherein

the frost heaving prevention pyramid i1s formed in a
polygonal pyramid shape, and the pile hole 1s formed
on each side surface of the frost heaving prevention
pyramid.

9. The pile foundation according to claim 7, wherein

the support post of the pile foundation body 1s configured
with a plurality of support bars, and

the support bars support outer edges between the upper
plate and the lower plate.

10. The pile foundation according to claim 7, wherein

the support post of the pile foundation body 1s formed 1n
a single structure,

the support post i1s entirely arranged between the upper
plate and the lower plate, and

the support post 1s positioned at a center of the lower
plate.

11. The pile foundation according to claim 7, wherein

the support post of the pile foundation body 1s configured
with a plurality of support bars, and

all of the support bars are 1n a columnar shape.
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12. A pile foundation installation construction method,

comprising;

placing the pile foundation body of claim 7 on the ground
surface,

inserting the plurality of driving piles of claim 7 into the
pile holes of the pile foundation body from the upper
plate to the lower plate 1n the pile foundation body to
drive the plurality of dniving piles into a ground 1n a
substantially radial pattern to install the pile founda-
tion.

13. A pile foundation supported on a ground surface by a

plurality of driving piles, for placing a structural object on
top, the pile foundation comprising

a pile foundation body comprising:
a lower plate disposed on a bottom side;
an upper plate disposed on a top side; and
a support post that supports the lower plate and the

upper plate substantially parallel at a predetermined
interval, wherein

the lower plate and the upper plate are provided with a
plurality of pile holes through which the driving piles
penetrate downward 1n a substantially radial pattern,

the support post of the pile foundation body 1s formed 1n
a single structure and disposed at a center, and four
angle steels of a same type are used for each of the
lower plate and the upper plate to surround and fix four
upper side surfaces and four lower side surfaces of the
rectangular-solid support post to form a substantially
rectangular frame shape.

14. The pile foundation according to claim 13, wherein

the support post of the pile foundation body 1s formed 1n
a rectangular solid shape.

15. A pile foundation installation construction method,

comprising;

placing the pile foundation body of claim 13 on the
ground surface,

inserting the plurality of driving piles of claim 13 into the
pile holes of the pile foundation body from the upper
plate to the lower plate in the pile foundation body to
drive the plurality of driving piles mnto a ground 1n a

substantially radial pattern to install the pile founda-
tion.
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